Health literacy and its association with adherence in pediatric liver transplant recipients and their parents by Dore‐stites, Dawn et al.
Pediatric Transplantation. 2020;24:e13726.	 wileyonlinelibrary.com/journal/petr	 	 | 	1 of 7
https://doi.org/10.1111/petr.13726
© 2020 Wiley Periodicals LLC.
 
Received:	1	October	2019  |  Revised:	28	February	2020  |  Accepted:	2	April	2020
DOI: 10.1111/petr.13726  
O R I G I N A L  A R T I C L E
Health literacy and its association with adherence in pediatric 
liver transplant recipients and their parents
Dawn Dore-Stites1  |   M. James Lopez1 |   John C. Magee3 |   John Bucuvalas4 |   

























literacy is correlated with poor outcomes in adults but is understudied in pediatrics. 
The current project aimed to determine the relationship between health literacy, ad-
herence,	and	outcomes	in	pediatric	liver	transplant	recipients.	Hypotheses	included	
a) parent and patient health literacy would be positively correlated; and b) low pa-
tient and/or parent health literacy would be negatively correlated with adherence 
and health outcomes.
Patients and Methods: Eligible	participants	were	recruited	during	routine	follow-up	
visits	in	a	pediatric	liver	transplant	clinic.	Parents	and	patients	(>13	years	old)	com-
pleted	2	measures	of	health	 literacy.	Patients	≥18	years	completed	health	 literacy	
measures	 without	 corresponding	 parent	 surveys.	 Adherence	 variables	 and	 health	
outcomes	were	obtained	from	medical	records.







observed between parent and adolescent health literacy.
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1  | INTRODUC TION
Adherence	to	immunosuppressant	medications	is	a	critical	factor	
in health outcomes among pediatric liver transplant recipients. 
Unfortunately,	 non-adherence	 to	 immunosuppressant	 medica-
tions is common in pediatric populations, with a prevalence rang-
ing	from	5%	to	80%.1 Non-adherence among pediatric transplant 
recipients	 is	associated	with	a	range	of	deleterious	outcomes	 in-
cluding	 graft	 loss,	 higher	medical	 costs,	 and	 poor	 health-related	
quality	of	life.1
Among	 adults	 with	 chronic	 illness,	 health	 literacy	 has	 been	
shown to impact adherence and health outcomes.2	Health	literacy	is	
“the	degree	to	which	individuals	have	the	capacity	to	obtain,	process	
and	 understand	 basic	 health	 information	 and	 services	 needed	 to	
make	appropriate	health	decisions”.2 Conceptually, health literacy is 
a	“constellation	of	skills”2 and includes several discrete components 
including	 reading	 ability,	 quantitative	 analysis,	 and	 decision-mak-
ing processes. In adults, limited health literacy is correlated with 





formation.3 Conceptually, authors suggest several mechanisms to 
explain	 the	 link	 between	 limited	 health	 literacy	 and	 poor	 health	





parents and poor health outcomes in children.7 In addition, models 
based	upon	adult	 populations	 also	 address	 the	need	 for	 assessing	
caregiver	health	literacy—an	issue	with	specific	importance	to	pedi-
atric patients.5	However,	further	investigations	on	health	literacy	in	
pediatric patients, as well as the impact on health literacy on adher-
ence and health outcomes in pediatric populations, are needed to 
fully	understand	the	extent	of	the	associations.
The	 current	 project	 assesses	 the	 feasibility	 of	 administering	
health literacy measures in pediatric liver transplant recipients 
and	 their	 parents	 and	 examines	 the	 relationships	 between	 health	
literacy,	 adherence,	 and	 health	 outcomes.	 This	 population	was	 of	
specific	 interest	given	 that	pediatric	 liver	 transplant	 recipients	are	
relatively homogenous with respect to their regimen thereby mini-
mizing	regimen	task	variability	and	allowing	for	more	clear	analysis	
on	adherence.	This	project	is	one	of	the	first	in	pediatrics	to	measure	
health literacy and assess links with common outcomes within a spe-
cific	population.	 In	addition,	 it	measures	skills	 in	both	parents	and	
patients—an important consideration given that most patients will 





health literacy would be positively correlated and b) low patient and/
or parent health literacy would be negatively correlated with adher-
ence and health outcomes.
2  | PATIENTS AND METHODS
2.1 | Study Population
Eligible	participants	were	 recruited	during	 regularly	scheduled	 fol-
low-up	 visits	 in	 the	 Pediatric	 Liver	 Transplant	Clinics	 at	 two	 large	
Midwest	children's	hospitals.	Inclusion	criteria	included	the	follow-
ing:	patient	age	≥2	years,	≥12	months	post-transplant	and	English	as	
the primary language by both the patient and the parent.
2.2 | Procedures
This	 study	 was	 a	 cross-sectional	 assessment	 of	 the	 pediatric	 liver	





routine	 clinic	 visit,	 participants	 completed	 standardized	 assessment	
measures	of	health	 literacy.	For	patients	≤12	years,	only	 the	parent/













Test of Functional Health Literacy in Adults:	The	TOFHLA	is	a	vali-
dated	67-item	instrument	for	measuring	health	literacy.	The	TOFHLA	
has	been	used	extensively	in	health	literacy	research,	both	in	adult	
disease	 populations	 and	 among	 parents	 of	 pediatric	 patients.9 
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Raw	scores,	based	upon	number	of	correct	items,	are	converted	to	a	
weighted	score	from	0	to	50.









literacy,”	 60-74	 suggests	 “marginal	 functional	 health	 literacy,”	 75-
100	suggests	“adequate	functional	health	literacy.”
The Newest Vital Sign (Pfizer): The NVS is a validated 6-item in-
strument	for	measuring	health	literacy.	Administration	time	averages	
approximately	 3	 minutes.10 The NVS includes orally administered 
questions	requiring	both	comprehension	and	quantitative	analysis.	A	











Immunosuppressant levels:	 The	 degree	 of	 fluctuation	 in	 immuno-
suppressant	blood	 levels	has	been	used	 to	assess	 the	variability	of	
medication	 administration,	 with	 higher	 fluctuations	 indicative	 of	
medication non-adherence.11,12 To measure adherence to post-trans-
plant	immunosuppressant	medications,	data	from	routine	monitoring	
of	tacrolimus	blood	levels	were	obtained	from	the	patient's	medical	




utive trough immunosuppressant blood levels were calculated. Based 
on	previous	studies	of	the	association	between	immunosuppressant	










may have changed interactions pre- and post-survey. To convey this 
limitation	of	the	study	appropriately,	results	were	separated.
2.3.4 | Statistical methods
Standard descriptive statistics including mean, standard devia-
tion,	 and	 frequencies	were	 calculated	 for	 patient	 demographics,	
TA B L E  1  Characteristics	of	patient	population
Patient age
Mean/SD: 
11.4 ± 5.5 y
<12	y	old 55.6%	(n	=	40)











Did not report 12.5%	(n	=	9)
Age	at	transplant 4.3 ± 6.9 y





Did not report 12.5%	(n	=	9)










Graduated high school 16.7%	(n	=	12)
Some college 36.1%	(n	=	26)
Earned Bachelors degree 19.4%	(n	=	14)
Completed graduate school 4.2%	(n	=	3)
Did not report 13.9%	(n	=	10)
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health literacy measures, and health outcomes. Statistically sig-
nificant	correlations	were	determined	by	using	Pearson	(paramet-
ric)	or	Spearman's	(non-parametric)	correlations.	All	analyses	were	




















13-18	 and	had	both	patient	 and	parent	 report.	 Finally,	 12	 (16.7%)	
participants	were	over	 the	 age	of	18	and	had	patient	 report	only.	
One participant was within the range typically including both parent 
and patient report; however, the patient was unable to complete the 
measure	 due	 to	 problems	 understanding	 the	measure.	 Therefore,	




health	 literacy”	 range	 on	 the	 TOFHLA.	 81.7%	 of	 parents	 scored	
within	 the	 “adequate	 literacy”	 range	 on	 the	 NVS.	 Patients	 had	 a	
mean	score	of	80.8	±	20.0	on	the	TOFHLA	and	3.3	±	1.8	on	the	NVS	




Score Mean Score/SD Classification




50 38.1	±	13.1   
TOFHLA	Reading	Comprehension	
Score
50 42.7 ± 7.6   
TOFHLA	Total	Score 100 80.8	±	20.0 Inadequate	(score	=	0-59) 16.1%	(n	=	5)
Marginal	(score	=	60-74) 3.2%	(n	=	1)
Adequate	(score	(75-100) 80.6%	(n	=	25)










50 46.0 ± 3.6   
TOFHLA	Reading	
Comprehension Score
50 47.8	±	2.1   
TOFHLA	Total	Score 100 93.8	±	4.3 Inadequate	(score	=	0-59) 0.0%	(n	=	0)
Marginal	(score	=	60-74) 0.0%	(n	=	0)
Adequate	(score	(75-100) 100.0	(n	=	60)














at	 transplant	 (r	 =	 .41;	P	 =	 .02)	 and	 time	 since	 transplant	 (r	 =	−.43;	
P	 =	 .02).	 Significant	 correlations	 were	 not	 observed	 with	 patient	
scores	on	the	TOFHLA	and	similar	variables.
Parent	and	patient	health	literacy	also	demonstrated	significant	




education	 level	 of	 the	 primary	 caregiver	 (r	 =	 .397;	 P	 =	 .027)	 and	
household	income	(r	=	.416;	P	=	.020).
3.3 | Adherence and health outcomes
Adherence	and	health	outcome	data	 in	 the	year	prior	 to	and	after	
participation	were	available	on	all	participants.	Table	3	summarizes	
this data.
3.4 | Correlation between parent and patient 
measures of health literacy
Adolescent	 scores	 on	 both	 the	 TOFHLA	 and	 NVS	 were	 not	 sig-
nificantly	 correlated	 with	 parent	 scores	 (P	 =	 .34	 and	 P	 =	 .38,	
respectively).
3.5 | Correlation between measures of health 
literacy, adherence, and health outcomes
Parent	 NVS	 scores	 were	 significantly	 correlated	 with	 number	 of	
biopsy-proven rejection episodes in the year prior to measure ad-
ministration	(r	=	−.27;	P	=	.04)	and	number	of	hospitalizations	in	the	
year	post-study	(r	=	−.27;	P	=	.04).	The	patient	NVS	scores	were	not	
significantly	 correlated	 with	 any	 measure	 of	 adherence	 or	 health	
outcome.	 Parent	 or	 patient	 TOFHLA	 scores	were	 also	 not	 signifi-
cantly	correlated	with	any	measure	of	adherence	or	health	outcome.
4  | DISCUSSION
This	 project	 attempted	 to	 determine	 the	 feasibility	 of	 assessing	






impacted by the limited variability in scores on the latter measure. 
Poor	health	outcomes	are	often	associated	with	suboptimal	adher-
ence;	however,	significant	associations	were	not	seen	between	tac-
rolimus standard deviations and health literacy on either measure. 




more direct route to poor health outcomes in pediatric patients who 
have	parents	with	inadequate	health	literacy.	Authors	have	suggested	
that	 several	 factors	may	mediate	 the	 relationship	 between	 limited	
health literacy and poor health outcomes including healthcare vari-
ables and provider-patient interactions as well as adherence.5
Overall, there was limited variability between parent health 
literacy scores. Increased variability in scores was observed with 
one	measure	(NVS)	relative	to	the	other	(TOFHLA).	Similar	findings	
have been reported in the literature.10,17 In the current study, the 
restricted	 range	 of	 scores	 occurred	 in	 the	 uppermost	 category	 of	
health	literacy.	That	is,	all	parents	using	the	TOFHLA	met	criteria	for	
“adequate	health	literacy.”	The	TOFHLA	captures	many	of	the	skills	
encountered routinely during outpatient pediatric clinic visits includ-
ing timing between medication dosages, understanding pharmacy 
instructions, and determining healthcare costs. In individual items, 
participant	responses	(eg,	timing	between	dosages	of	medications)	
are	judged	correct	if	they	fall	within	a	wide	range	of	acceptable	an-




TOFHLA	 scoring	 results	 in	 a	 potential	 overestimate	 of	 a	 patient's	
health literacy. In addition, the limited variability in scoring could 
mask any potential relationships between variables.
TA B L E  3  Health	outcome	variables	pre-	and	post-study
Measure
1 year prior to 
study
1 year after 
study
Tacro SD Average:	
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The	limited	statistically	significant	relationships	identified	in	the	
current	 project	 also	 reflects	 that	 there	may	 be	 practices	 in	 place	
within	the	clinics	assessed	that	ameliorate	the	negative	outcomes	of	
impaired	health	literacy	on	adherence.	Health	literacy	impairments	
may be addressed not only by improving education provided to par-
ents and patients, but also by improving communication delivered 
by providers.18,19 Within the clinics studied, strategies discussed in 
the literature including print materials, longer time spent in visits and 
routine access to clinical coordinators19 are commonly employed 
and	may	buffer	some	pediatric	patients	from	poor	outcomes.
4.1 | Findings related to patient health literacy
Patient	health	literacy,	as	measured	by	the	NVS,	was	positively	cor-
related with patient age at transplant and negatively correlated with 
time since transplant. Data suggest that children with disease onset 
at	younger	ages	are	at	higher	 risk	 for	 cognitive	deficits	 relative	 to	
patients who have later disease progression20	and	may	reflect	need	
to	direct	health	 literacy–related	 interventions	differently	for	those	
transplanted	earlier	in	life.




those adolescents with high parental involvement, parental health 
literacy may be more crucial to understanding adherence relative to 
patients with low parental involvement. More striking was the wide 
variability	 in	 adolescent	 health	 literacy	 and	 its	 lack	 of	 relationship	
with	parental	health	 literacy.	For	a	subgroup	of	adolescents,	 these	
data	 suggest	 that	 there	 may	 be	 inadequate	 transfer	 of	 necessary	
health	 information	 from	 parent	 to	 patient.	 Ultimately,	 this	 could	
result	 in	an	adolescent/young	adult	patient	with	deficient	mastery	
of	 the	 self-management	 skills	 critical	 to	managing	 their	 healthcare	
regimen.
In	 the	 oftentimes	 rocky	 transition	 of	 healthcare	 responsibility	
from	parent	 to	 teen,	adolescent	patients	may	 independently	man-
age	much	of	their	regimen.22 Data suggest that adolescent patients 
demonstrate	inconsistencies	in	their	self-management.23	Deficits	in	






Limitations	 of	 this	 project	 include	 its	 recruitment	 from	 only	 two	
centers.	Use	of	a	small	number	of	centers’	patient	population	yield	
results	 that	 are	 directly	 impacted	 by	 center-specific	 variables	 (eg,	








there	has	been	work	done	 to	 translate	 them	to	Arabic.24	Previous	
work	has	raised	concerns	that	 the	overall	description	of	health	 lit-
eracy	skills	may	be	an	overestimate	due	to	the	exclusion	of	non-En-




data in an adolescent population. To our knowledge, there is one paper 




Finally,	 adherence	 behaviors	may	 also	 not	 be	 completely	 cap-
tured by the single measure used: tacrolimus SD. That is, there may 
be	 other	 adherence	 behaviors	 (eg,	 making	 appointments;	 getting	
labwork	done)	more	related	to	health	literacy	outside	of	taking	med-





While the impacts on outcomes were small, this project demon-
strated	the	feasibility	of	studying	health	literacy	in	a	pediatric	liver	
transplant population. This novel area is understudied in adherence, 
especially	 among	 pediatric	 patients,	 and	 represents	 potential	 for	
new interventions within the clinic setting.
Further	work	 is	needed	to	 fully	understand	both	the	measure-
ment	and	 impact	of	health	 literacy	 in	pediatric	 transplant	patients	
and	 their	 families.	 Future	 studies	 should	 focus	 on	 understanding	




searched measures to assess health literacy will be crucial. Second, 
identifying	 strategies	 to	enhance	patient	adherence	by	addressing	
limitations in health literacy skills may provide another route to in-




ment in their health care as adults.
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